This paper is attempt to investigate the effect of oil price shocks on the Saudi's economic activity using annual data to cover all of oil price shocks; particularly the recent decline in oil prices amid 2014. The vector autoregressive (VAR) and vector error correction model (VECM) were utilized to investigate the long-run and the short-run relationships between variables. The findings suggest a positive and significant relationship between oil prices and the Saudi's GDP in the long run.
Introduction
For the last four decades, tremendous research has been done on how oil prices shocks affect economic activity and related macroeconomic factors. Regarding to oil price producing country as Saudi Arabia, the topic is getting more appealing. Globally, Saudi Arabia has almost one fifth of the world reserve and known to be the world's largest production capacity, and also the world's largest exporter of the net oil based on The US Energy Information Administration (EIA). Moreover, Saudi's oil revenues in 2014 amount to around 71.1% and 87.5% of total exports and total revenues respectively according to Saudi Arabian Monetary Agency (SAMA), annual report (2014) . Apparently, oil plays a key role in the economy of Saudi Arabia since it is highly dependent on oil sources and this study is attempt to investigate the impact of oil prices fluctuations on economic activity of Saudi economy and macroeconomic fundamentals as well.
Oil shocks affected most of oil producing countries, especially the gulf region (Mehrara et al., 2006) . GDP of Saudi Arabia was expectedly affected by most of the historical oil prices shocks. The first oil price shock was in [1973] [1974] , where the oil price increased by more than 200%, and; promptly, Saudi's GDP increased from 53,047 million riyals to 159,276 million riyals with almost 200% increase. In addition, on the second oil price shock in 1978-1979, Saudi's GDP increased by 38% from 270,439 to 373,309 million riyals where oil price increased by 24%. The third shock particularly was affecting the gulf countries the most because of the Iraq war in 1990. It has affected most of countries in negative result but surprisingly, Saudi's GDP went up by 13%. Figure 1 . The relationship between oil price and Saudi's GDP The forth shock started from 2003 Till 2008 coupled with a dramatic surge in oil prices, followed by a rise in the GDP for most of GCC countries. In Saudi Arabia, the GDP has increased by 16. Moreover, It is clear that there is a strong nexus between oil and Saudi GDP, which suspects a cointegration process.
The Saudi Arabia 2016 budget report was released on Monday, 28 December 2015 (Note 1), reflecting tightening revenue expectations and lower spending on subsidies driven by the decline in oil prices. The budget report points out to three key themes as follows: 1) Better management of expenditure by the implementation of a public finance unit and setting up the National Project Management Agency. These two initiatives will keep expenditures in check;
2) Improving revenue sources and debt capacity by implementing the GCC wide value added tax (FAT) which already all GCC countries have agreed on; 3) Limiting expenditures by subsidy removals as petrol prices gone up by 50 %, up from 0.16 cents (0.6 riyals) to 0.24 cents (0.90 riyals) (Saudi Arabia's 2016 Fiscal Budget -Jadwa).
To the best of our knowledge, this study is among the first papers utilizing both Vector Autoregressive (VAR) and Vector Error correction model (VECM) to gauge the impact of oil price fluctuations on the Saudi economy, particularly on the economic activity.
Through this research, econometric applications as VAR and VECM models have been applied to examine the impact of oil price fluctuations on economic activity of Saudi economy during the period 1970-2015. The rest of the paper is organized as follows: Section 2 provides a brief review of economic literature. Section 3 presents data and econometric methodology. Then, section 4 covers the results of VAR and VECM models. Finally, section 6 delivers the conclusion remarks. LGDP LGE LI LOP LTB Figure 2 . GDP, government expenditure, investment, trade balance and oil prices Figure 2 illustrates how variables are moving together over time, suggesting an exist of cointegration. Hence, equilibrium should be investigated by conducting vector error correction model (VECM) to draw a conclusion on how variables are moving in the long run. Brent oil prices are moving in similar pattern even in lower levels after taking the logarithm.
Literature Review
Various research has be done examining the effect of oil price fluctuations on different economies driven by the importance of oil as a key player on the global economy. Specifically, a great deal of research has been written on the impact of oil prices on developed countries. Hamilton (1983) and Singer (2007) found evidence that oil price shocks resulted in a recession in the US economy. Baumeister (2008) assessed the impact of oil prices on the US's GDP and consumer price inflation. In addition, Hooker (1996) examined oil price shocks and found that the shock on 1973-74 was the most affecting for the US economy, whereas other shocks had fewer disturbances. In addition, Almulali et al. (2010) investigated the effect of oil prices on Qatar's GDP, using the vector error correction model (VECM). They found that there is a substantial positive effect on Qatar's GDP but with expenses of higher inflation. Altony (1999) empirically investigated the impact of oil price shocks on Kuwait's economy using the VAR and VECM models. With the existence of cointegration and causality, the findings suggest that the fiscal policy (i.e., government stimulant) is the most driver of the economy with absence of monetary policy. Finally, Almutairi (1995) tested the impact of oil on inflation in Kuwait and found that inflation is partly driven by high oil prices.
Case of Saudi Arabia
A few articles has been written in economic growth of Saudi economy, testing the key factors that might spur the economic activity. For instance, Tuwaijri (2001) empirically examined the nexus between government expenditures, exports and economic growth in Saudi Arabia during the period 1969-1996. Results revealed that significant and positive relationships exist between variables through government expenditures. Similarly, Al-Obaid (2004) reached the same results highlighting the importance of government expenditures in the Saudi economy in the long-run. Mehrara and Oskuee (2006) explored how the volatility of oil prices feeds in fluctuations at the Iranian's economy and the Saudi's in addition to Indonesia and Kuwait. The study's results indicate that oil prices shocks play a major role on the Iranian's economy and Saudi's but with less impact on Kuwait and Indonesia. The later countries had a successful fiscal policy, mitigating the adverse impact of oil price volatility. Tabala (2009) analyzed the effect of oil price shocks on Saudi and Russian's economies. In Russia, the surge in oil prices raised the state budget revenues substantially and it is found that the Russian ijbm.ccsenet.org
International Journal of Business and Management Vol. 11, No. 8; 2016 economy is growing in a higher pattern than the Saudi economy driven by higher households consumption. In addition, Alkhathlan (2013) empirically investigated the effect of oil production on economic growth of the Saudi economy during the period 1971-2010. The autoregressive distributed lag (ARDL) was utilized and results suggest a significant and positive nexus between oil production and economic growth for both the sort-run and long-run span.
Data and Methodology
Data has been obtained from SAMA, annual report (2014) with estimated data for 2015. The study has covered the period 1970-2015 which fully involves most of oil price shocks including the recent decline in oil prices since mid-2014. In the lack of quarterly data, annual series were chosen to avoid the shortcomings of interpolation process. This study focuses on oil prices and economic activity of the Saudi economy. The variables used in this study are as follows:
GDP: Real Gross Domestic Product (millions of Saudi Riyals).
I: Real total investment (millions of Saudi Riyals).
GE: Real total government expenditures (millions of Saudi Riyals).
TB: Real total trade balance (millions of Saudi Riyals).
CPI: Saudi consumer price index.
ROP: Real Brent crude oil prices (US dollars). All variables are taken in logarithm and deflated by Saudi CPI. µ:
The error term.
Unit Root Analysis
We used E-views program to test stationarity of variables to guarantee its non-stationarity in order to examine the long-run equilibrium. Generally, the augmented dickey-fuller test was conducted to check whether a particular variable is stationary or not with relaxing the assumption that the error term is uncorrelated as follows: In addition, we used Phillips-Perron (PP) test (1988) as alternative test controlling for serial correlation and heteroscedasticity. As can be seen in Table 1 , we found all variables are non-stationary at level, but stationary at first difference indicating that Y t is integrated of order 1 (Y t ͠ I (1)). Note. ** denotes significance at 5% and *** denotes significance at1%.
Johansen -Juselius Multivariate Cointegration Test
After founding variables non stationary, we should check for the long run nexus between variables. This process is determined via two steps; the first one based on trace statistic and the second is based on the maximum eigenvalue statistic. Prior to the above, the optimal lag order for VAR model must be determined. Based on akaike information criterion (AIC), we choose lag (Note 2).
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Trace Statistics
The null Hypothesis we test here is that there are less than or equal to r cointegrating vectors and the alternative is the opposite, which is more or equal to as follows: H0: r ≤ 1 and H1: r ≥ 2. If the test statistic is greater than the critical value (i.e., probability is less than 5 %), then we reject Ho and accept H1. Hence, there is at least 3 cointegrating vectors.
Max Eigenvalue Statistics
It is similar to the trace statistics but specifically test whether r is equal to or not. We follow this procedure to determine how many cointegrating vectors are as follows: Ho: r =1 and H1: r =2. If the test statistic is greater than the critical value (i.e., probability is less than 5 %), then we reject Ho and accept H1. Table 3 illustrates that the statistics are greater than the critical value; thus, we reject the null Ho at 5% level of significance. Hence, two cointegrating vectors are found based on the max eigenvalue statistic. Higher investment would trigger economic activity through higher demand. Finally, real trade balance is found to be moving real investment at the Saudi economy.
Granger Causality Test

Vector Error Correction Model (VECM)
The results of the VECM estimates are presented in Table 6 . The first part provides the long run relationships among cointegrated variables. The long run relationship (i.e., the equilibrium) between variables are as follows:
Log GDP t = 6.33 + 0.39 Log I t + 0.13 Log GE t + 0.03 Log TB t + 0.09 Log ROP t + µ
The above Cointegration equation is representing the nexus between Saudi's GDP and other macroeconomic factors under study in the long-run span. Coefficients are positive and significant as expected theoretically. The coefficient of oil price displays a positive impact on GDP as an increase of 1% at the oil price, would lead to an increase in the Saudi's real GDP by 0.09%. Thus, this is consistent with the expected assumption about how oil prices apparently can affect the Saudi's economy in general, and specifically on the GDP. Furthermore, the government expenditures has positive effects on the GDP. If government expenditures are raised by 1%, GDP will grow by 0.13%, indicating a crucial importance of fiscal policy for the Saudi economy. This finding is consistent with findings in Alghaith et al. (2014) and Algahtani et al. (2015) . Moreover, a 1% rise in trade balance surges the GDP by 0.03%.
The next part of VECM results in table 6 captures how disequilibrium among cointegrated variables is corrected each year by the error correction term (ECT). The coefficients of ECTs are statistically significant at 5% confirming the existence of equilibrium in the model. About 92.8% of disequilibrium in GDP is corrected each year. This means that the real GDP converges to the long run equilibrium value after the shocks on the oil prices, investment, government expenditures and trade balance. In the same vein, 97.9% and 208.2% of disequilibrium in government expenditures and trade balance respectively are corrected each year. Similarly, about 42% of disequilibrium is corrected in investment each year. LGDP_A(-1) 1.000000
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Vector Autoregressive Results
In addition to the VECM model, impulse response functions (IRFs) were obtained in order to assess the short-run dynamics of the model. Based on related literature, we have assumed the following ordering: real oil prices, real government expenditures, real investment, real trade balance and real GDP. As expected for an economy heavily relied on oil as Saudi Arabia, oil prices have a significant and sustained impact on real investment, real trade balance and real GDP as well (Figure 3) . A one standard deviation negative shock to oil prices (equivalent to a 32 percent drop in oil prices) reduces real investment, real trade balance and real GDP in the first year and then dies out (Note 3). Similarly, a one standard deviation positive shock to government expenditures, surges real investment, real trade balance and real GDP. The above findings are consistent with results in Alghaith et al. (2014) and Algahtani et al. (2015) .
Conclusion
In most of GCC countries, GDP is substantially affected by the oil revenue driven by oil price trends. Indeed, oil plays a key role in economies with high dependence on oil receipts. The oil revenue of Saudi's GDP is accounted of high amounts and it is the main driver for economic activity. This study applied the VAR and VECM models
